We assume that the matrix A and the vector s_are constant over the time interval (O,T) . 
(L(O) + L(T)) .
(lo) define (11) then Eq. (9) becomes X(T) = B~;ds~(S).
As we shall prove in detail below, if the matrix A is constant in the time
interval (O,T), the solutions to Eqs. (8) and (12) are given by X_(T) =1(O) +TD(A-c) [
and
X(T) = B [TD(AT) K(O) +T2 Z(AT)~] ,
where the matrix operators D(C) and Z(C) for C = AT are evaluable using the methods of Ref. 4. and Z(C) where C = 2pM using the recursion relations
III.

ANALYTIC SOLUTIONS TO THE LEAF MODEL EQUATIONS
These recursion relationships are proved in Appendix A.
Using the above equations, we, wrote and debugged a computer program called LEAF . The LEAF program listing is given in Appendix B.
We next discuss the program logic of LEAF, the input structure, and then we examine some of the comparisons that were made for the validation of the LEAF program.
Iv. LEAF PROGRAM LOGIC
The The second set consists of cards 1 and 2 and is used to define the decay chains.
The third set is composed of four cards, which define the time-dependent case data.
The specific data for each of the three sets is detailed in Table I . Note the use of negative numbers in words 2, 3, and 4 of card 1. If card 1 word 2 is negative, the nuclide is not retained by the filtev for example, a noble gas.
If words 3 and/or 4 of card 1 are negative, then one or two branching ratio cards, card 2, must follow the card 1 on which the negative values appeared. It should also be noted that cards 5 and 6 are entered as pairs for each time interval. Finally, we remark that the parameter IAC in word 3 card 3 controls the units used on the input of the initial concentrations and source terms.
VI. COMPARISONS Extensive testing of the D(C) and Z(C) algorithms was performed and compared
with analytic solutions to validate the programming. Problems involving off.diagonal elements above and below the diagonal, as well as a constant times the identity matrix,were solved successfully.
Finally, as an independent test of the LEAF model equation solutions, several problems were solved analytically using a Laplace transform technique on MACSYMA?
We report here three such tests. These test problems are not intended to represent a real accident sequence; they were designed to test the accuracy of the LEAF solutions when compared to independently constructed analytic solutions.
The first two problems use the simple decay chain defined by 8 88 88 88 (36) BrKr -Rb.
The basic data involved is given in Table II . .
LAMOAV(N)
Clean-up rate (s-' ) for Nth time step LAMOAL (N ) Leakage rate (S-l ) Table V for a BATCH CROS-CDC-7600 run. In Table VI the decay chain h and nuclide data LEAF output are displayed. 
VII. CONCLUSIONS
An analytic solution has been obtained for a containment building model to calculate the leakage into the environment of each isotope of an arbitrary radioactive decay chain. The model accounts for the source, the buildup, the decay, the cleanup and the leakage of isotopes that are gas-borne inside the containment building.
Three assumptions were made in the model:
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